Introduction
Meat and meat products are important sources of protein, essential amino acids, fat, vitamins, minerals and other nutrients. However, consumers in many countries consider meat and meat products as unfavourable for health. In recent years, much attention has been paid to develop nutritional strategies that improve the functional value of meat and meat products (Rozbicka-Wieczorek et al., 2012 Białek et al., 2017) . Generally, people look for healthier meat with reduced level of cholesterol, fat, decreased contents of nitrite and sodium chloride as well as enhanced composition of fatty acid profile (Arihara, 2006) which should have also healthpromoting properties.
One of bioactive compounds of animal origin is conjugated linoleic acid (CLA). CLA, initially classified as an anticancerogenic compound in extracts of grilled beef, is a collective term describing a mixture of geometric and positional isomers of linoleic acid, which have two conjugated double bonds located at positions 7, 9-, 8,10-, 9,11-, 10,12-or 11,13 -in the fatty acid chain. Among all isomers, the trans-10, cis-12 ABSTRACT. The objective of this study was to evaluate the effect of conjugated linoleic acid (CLA) and thermal processing on chicken meat. The experiment was performed on forty eight 26-week old Isa Brown chickens randomly allocated to two (0.00% vs 0.75% CLA) dietary treatments. Breast muscles and thighs were thermally processed by the cooking techniques: boiling, roasting and frying. The fatty acid composition was determined in both chicken breast and thigh samples. Cooking losses and, consequently, total lipids, increased directly along with following cooking methods: frying > roasting > boiling. Regardless the CLA supplementation, the dry matter and total fat contents were unchanged in raw chicken meat. During processing, the contribution of fatty acids (g · 100 g −1 of total fatty acids) was changing. Regardless the CLA supplementation, the fatty acid content (mg · 100 g −1 meat) was unchanged in raw meat. The amounts of total saturated, monounsaturated and polyunsaturated fatty acids were significantly increased after frying and roasting. Considering the CLA content in the thermally processed meat, it was shown that roasting is the most favourable process, and the amounts of CLA-isomers in thigh were above 3-fold higher than in breast meat. Thus, CLA-enriched chicken roasted thigh seems to be the valuable source of CLA isomers for humans.
and cis-9,trans-11 are the most investigated, but the predominant one is the latter, due to its biological properties (Pariza et al., 2001) . Many health-related properties of CLA isomers have been studied including antioxidant, antiobesity, anticancerogenic, antiatherosclerotic, protection of immune system and contribution to bone formation and body composition. There is an extensive literature suggesting that cis-9,trans-11 CLA has anticancer and other positive health properties, while trans-10,cis-12 isomer is thought to be responsible for the reduction in lipid deposition (Pariza et al., 2001) . The abilities of dietary CLA to improve meat quality, increase animal performance and provide meat products with high amounts of CLA have also been evaluated. The composition of products of animal origin could be improved by the animal feed. Several studies have shown that in animals, feeding conditions affect the contents of bioactive components, such as CLA in poultry products (Du et al., 2001; Szymczyk et al., 2001; Sirri et al., 2003; Kawahara et al., 2009; Jiang et al., 2014) .
The CLA content in pork, chicken and horsemeat is usually lower than 1 mg · g −1 lipid (Schmid et al., 2006) . Several factors, such as breed, age and feed composition affect the CLA content in meat (Dhiman et al., 2005) . CLA can be incorporated into meat, milk and egg by supplementing animal diets with CLA. However, dietary CLA may affect the sensory characteristics of animal origin foods. Hard-boiled eggs from hens fed CLA-enriched diet were rubberlike, elastic and difficult to break by an Instron (Ahn et al., 1999) , whereas the improved marbling of loin and reduced overall fat content were found in meat from CLA-fed pigs (Dugan and Aalhus, 1999) .
Poultry meat contains more polyunsaturated fatty acids (PUFA) than red meat. Also it can be more prone to oxidative changes during processing. It was reported that dietary CLA is able to reduce the content of PUFA in meat. Therefore, meat from animals fed CLA will be less susceptible to lipid oxidation, colour changes and volatile production than meat from those fed a control diet. Since chicken meat is not consumed raw, cooking and other processing methods that may alter the original content of CLA in meat also deserve investigation. Cooking allows to achieve a palatable and safe meat product. However, heat treatment can lead to undesirable changes, such as a decrease in the nutritional value, which resulted primarily from mineral and vitamin losses and changes in the fatty acid composition due to lipid oxidation (Rodriguez-Estrada et al., 1997) .
Despite the fact that there are several studies focused on the effect of cooking on fatty acid composition (Badiani et al., 2002; Sarriés et al., 2009; Alfaia et al., 2010) , to the best of our knowledge, there is no data concerning the effect of thermal processing on CLA isomeric distribution in chicken meat. Moreover, it is not well known how household thermal processing affect CLA enriched meat. Thus, the objective of this study was to investigate the influence of dietary CLA on fatty acid composition, with special emphasis on the isomeric distribution of the two major cis-9,trans-11 and trans-10,cis-12 CLA isomers, in chicken meat during different common culinary practices (boiling, roasting and frying). In addition, through the use of lipid conversion factors, the study evaluate whether CLA-enriched chicken breasts and thighs that underwent thermal processing are a good source of this bioactive compound for consumers and can be considered as a potential functional food products.
Material and methods

Animals, housing, diets and experimental design
All procedures involving animals were approved by the 2 nd Local Animal Ethics Commission in Krakow (IF PAN, 12 Smetna, Krakow, Poland) .
Forty eight 26-week-old laying hens of Isa Brown strain were housed in individual cages with wiremesh floor in a temperature-controlled environment (22-25 °C) with a 14/10 h light/dark cycle. Animals had free access to water and feed (provided by The National Research Institute of Animal Production, Kraków, Poland). The hens were randomly allocated to control (0.00% CLA) or experimental (0.75% CLA) group (n = 24 in each). The experiment lasting 4 months was preceded by one-week adaptation period. The experimental diets (Table 1) were calculated to provide 2738 kcal · kg −1 and 17% crude protein. The 0.75% dietary CLA concentration was formulated using previously determined optimal quantity for nutritional enrichment of eggs (Franczyk-Żarów et al., 2008) . The CLA supplement used in this study (TONALIN FFA 80) was supplied by BASF Company (Ludwigshafen, Germany) and contained 80% CLA glycerides (approx. 80% triglycerides, 20% diglycerides and less than 1% monoglycerides) in 50:50 ratio for cis-9,trans-11 and trans-10,cis-12 isomers. CLA was added to the experimental diet at the expense of sunflower oil. The fatty acid composition of experimental and control diets is presented in Table 2 . At the end of the experiment, control and experimental hens were weighted individually, stunned and slaughtered by neck cutting and bled out. Carcasses were plucked, eviscerated and divided into breasts, thigh muscles and wings. Samples were stored at −20 °C until analysis.
Thermal processing of chicken meat
Frozen breast and thigh muscles were thawed overnight at 4 ± 2 °C, trimmed of connective and adipose tissues and prepared to cooking treatments (boiling, roasting and frying). Boiling was conducted at about 100 °C during 40 min in the stainless steel pots. For roasting meat was placed in the ovenpans and put into the oven at the temperature 200 °C for 60 min. Deep fat frying was carried in the frying pans using rapeseed oil. The meat was immersed in hot fat for 30 min. After cooking and cooling (30 min, 20-22 °C), meat was manually wiped with a paper towel to remove visible exudates. Samples were homogenized with rotary homogenizer and kept frozen at −20 °C until analysis. Samples of raw and proceeded meat were analysed for dry matter and total fat content. All samples were then lyophilized (Martin Christ Model Alpha 1-4, Osterode am Harz, Germany), weighed and stored at −20 °C until fatty acid profile analysis.
Basic composition of chicken breast and thigh samples
The total dry matter was determined by oven drying method (105 °C) (Fortuna et al., 2003) . The total fat content was estimated applying Soxhlet method with Soxtec Avanti's 2050 Auto Extraction Unit (Tecator Foss, Hillerod, Sweden), using petroleum ether as a solvent (AOAC International, 2006) .
Chicken breast and thigh fatty acids extraction and methylation
Lipids of each sample (1 g) were extracted by modified Folch procedure (Folch et al., 1957) . After overnight agitation on the laboratory shaker with chloroform/methanol (2:1), extracted lipids were filtrated through Whatman #1 filter paper and mixed with 4 ml of 0.88% sodium chloride solution. After phase separation, the top layer was completely removed and chloroform layer was then carefully dried under nitrogen. Each sample (10 mg) was then subjected to saponification (20 min, 60 °C) with 0.5 M KOH in methanol. Free fatty acids were then methylated with 14% (v/v) BF 3 in methanol (15 min, 60 °C). Finally, fatty acid methyl esters (FAME) were extracted with hexane.
Fatty acids composition of experimental diets, chicken breast and thigh samples
The fatty acid profiles of experimental diets as well as breast and thigh samples were analysed using gas chromatography-mass spectrometry (GC-MS) analyser (Shimadzu GC-MS, Model QP 5050A, Duisburg, Germany). The FAME mixtures were analysed on a gas chromatograph, equipped with SP™-2560 silica capillary column (100 m × 25 mm; 25 µm film thickness; Supelco Inc., Bellefonte, PA, USA) and a flame ionization detector. The carrier A -statistical probability of treatment: NS -not significant -P > 0.05, * -P < 0.05, ** -P < 0.01, *** -P < 0.001 gas was helium with flow rate at 1.8 ml · min −1 . The injector and detector temperatures were set on 245 °C with 1 μl injection volume. The initial oven temperature was of 60 °C, held for 5 min, then ramped at 15 °C · min −1 to 180 °C and held for 16 min, then ramped at 5 °C · min −1 to 220 °C and held for 7 min. The overall analytical programme lasted 60 min. The mass spectrometer operated at the option of ionization electrons (Electron Impact) in the full spectrum scanning: 40 to 500 m/z. The ionization energy was 70 eV. Identification of fatty acid methyl esters was based on the reference mixture of these compounds (FAME Mixture, Larodan Fine Chemicals, Malmö, Sweden) and mass spectra library (NIST 1.7). The profile of fatty acid methyl esters was expressed as g · 100 g −1 total fatty acids based on the analytical signal. The analyses were performed in replicates of six.
Calculating fatty acid contents in chicken breast and thigh meat with lipid conversion factors
In our study the following lipid conversion factors were used: chicken light meat (breast) 0.810 and chicken dark meat (thigh) 0.860 for calculation of total fatty acids (FA) from total lipids (Weihrauch et al., 1977) . The fatty acids composition data were shown as: g · 100 g −1 total FA and mg · 100 g −1 product.
Statistical analysis
The obtained results were expressed as mean ± standard deviation (SD). The data were subjected to two-way analysis of variance ANOVA calculated by STATISTICA 10.0 package (StatSoft Inc., Palo Alto, CA, USA). The normality of results and homogeneity of variances were calculated using the Shapiro-Wilk and t-test. Variables with normal distribution and uniform variances were calculated by two-way ANOVA (thermal processing and CLA) and the significance of differences was established using post-hoc Duncan's multiple range test. Values of P < 0.05 were considered significantly different.
Results
Effect of dietary CLA and thermal processing on dry matter and total fat content in chicken meat
Regardless the CLA supplementation, the dry matter content was unchanged in raw chicken breast and thigh meat (Table 3) . When different culinary techniques were used the significant changes in dry matter amount have been observed. In boiled and roasted meat the dry matter contents were significantly elevated. Fried chicken meat was marked by the highest content of dry matter compared to raw meat (56.79 vs 43.08% in control breast; 60.66 vs 42.76% in control thigh; whereas for CLA-enriched group values were as follows: 54.20 vs 43.49% and 60.97 vs 43.56% for breast and thigh, respectively).
Considering the fat content (Table 3) , regardless the CLA addition, no significant changes have been shown in both raw breast and raw thigh. Additionally, in boiled and roasted breast (from control group) the total fat content was also unchanged. Whereas, control roasted breast had the lowest total fat content (0.27%). But in roasted breast meat from CLA group total fat amount was significantly increased (2.13%). Fried breast meat was characterized by the highest amounts of fat. In fried control breast the content of fat was significantly increased in comparison to raw meat (6.19 vs 0.35%, respectively) as well to breast from CLA group (6.19 vs 3.18%, respectively). The same results were obtained for chicken thigh meat. Here, the highest total fat content was observed in fried thigh from CLA group as compared to raw meat (7.76 vs 1.67%, respectively). Also for control fried thigh the fat amount was significantly elevated in comparison to raw meat (6.60 vs 1.62%, respectively). 
Effect of dietary CLA and thermal processing on fatty acid composition of chicken meat
The most significant changes in fatty acid profile (g · 100 g −1 of total FA) of breast meat have been shown for frying (Table 4) . Saturated fatty acids (SFA) contribution was significantly decreased in fried samples, mainly through decreasing myristic (C14:0), palmitic (C16:0) and stearic (C18:0) acids. Whereas, monounsaturated fatty acids (MUFA) participation was significantly increased, mainly through increased oleic (C18:1) acid content. The same results were obtained for PUFA, due to increased contribution of linoleic (C18:2, n-6) and linolenic (C18:3, n-3) acids. These changes were caused mainly by the quantitative addition of rapeseed oil to frying. Similar changes have been observed for chicken thigh meat ( Table 5) .
During heat processing, especially frying, contribution of fatty acids (g · 100 g −1 of total FA) was changing. Therefore, in order to determine the quantitative real changes among fatty acids during thermal processing, the lipid conversion factors were used. From a nutritional point of view and consumer convenience, the quantitative fatty acids composition, expressed as mg · 100 g −1 meat, was determined in both chicken breast and thigh samples (Tables 6 and 7) .
Regardless the CLA supplementation, the fatty acid content was unchanged in raw chicken meat. When fatty acid profile of breast meat is considered, the most significant changes have been shown for roasting and frying. In contrast to fatty acid profile expressed as g · 100 g −1 of total FA, significantly increased amount of total SFA (mg · 100 g −1 meat) was observed, especially in roasted breast from CLA group and in control fried breast as compared to raw meat (715.34 and 700.02 mg · 100 g −1 vs 119.45 and 120.19 mg · 100 g ). Also, the total content of PUFA was significantly increased in roasted and fried breast from CLA group in comparison to raw meat. However, the highest increase was found in control fried breast, mainly through elevated levels of linoleic (C18:2, n-6) and linolenic (C18:3, n-3) acids. Here, total PUFA content was 1642.47 mg · 100 g −1 in comparison to raw sample 80.25 mg · 100 g
Similarly, in chicken thigh fatty acid composition the same trends: increased SFA, MUFA and PUFA in total fatty acid contents were noted.
Effect of dietary CLA and thermal processing on CLA concentration of chicken meat
In group in which CLA oil was provided, cis-9, trans-10 isomer was incorporated predominantly. -means with different superscripts within the same row are significantly different at P < 0.05; results are presented as mean ± standard deviation (SD); ND -not detected; the analyses were performed in replicates of six -means with different superscripts within the same row are significantly different at P < 0.05; results are presented as mean ± standard deviation (SD); ND -not detected; the analyses were performed in replicates of six
The highest content of both CLA isomers (g · 100 g −1 of total FA) was in boiled chicken breast and in raw chicken thigh. Considering the contents of CLA isomers (mg · 100 g −1 product), it was shown that the highest amount was incorporated in roasted chicken breast in comparison to raw meat: 30.11 vs 3.37 mg · 100 g −1 for cis-9,trans-11 CLA and 19.24 vs 1.78 mg · 100 g −1 for trans-10,cis-12 CLA. Also, the preferential incorporation of cis-9,trans-11 CLA has been confirmed. Taking into account the CLA incorporation in thigh samples, it was observed that the highest amount was incorporated in roasted chicken thigh as compared to raw meat: 112.30 vs 36.67 mg · 100 g −1 for cis-9,trans-11 CLA and 74.79 vs 21.83 mg · 100 g −1 for trans-10,cis-12 CLA. Moreover, these values were higher than in chicken breast.
Discussion
Meat composition, as well as its physicochemical properties, undergo significant changes during heat treatment. A specific cooking technique together with fat content are among the factors that mostly affect the final quality of meat products (Serrano et al., 2007) . The cooking process changes the nutritional value of cooked products in comparison to raw meat, because it affects the lipid composition of meat, mainly fatty acid content (Badiani et al., 2002) . Additionally, heat treatment can lead to undesirable changes, such as a loss of essential fatty acids that, mainly due to lipid oxidation, reduce the nutritional value of meat (Rodriguez-Estrada et al., 1997) . However, there is a great variableness of changes concerning individual fatty acids in relation to different cooking techniques (Badiani et al., 2002) .
The thermal processing methods, which would preserve nutritional value of meat, are sought and investigated. For example, Sarriés et al. (2009) recommended cooking loosely capped (to prevent pressure build up and to minimize evaporation) beef (140 °C for 30 min) in oven in glass bottles arounded with aluminium foil (to eliminate light). This procedure does not cause detrimental changes in the nature or content of the fatty acids in meat. So, it can be recommended to preserve the nutritional value of meat (Sarriés et al., 2009 ). However, this method does not reflect the ordinary cooking practices in households.
The three different meat cooking methods (boiling, roasting and frying) used in this study, differed in the processing parameters (temperature and   Table 7 . Effect of dietary conjugated linoleic acid (CLA) and thermal processing on fatty acid composition of chicken thigh meat, mg · 100 g cooking time). These conditions were chosen as the most popular in heat processing of chicken meat in order to obtain the chicken portion size (200 g), according to Szponar et al. (2000) . The cooking losses were affected by the cooking method used. The losses depend on the mass transfer process during thermal treatment, which is directly connected with the cooking procedure (temperature, time, medium -water, oil, etc.) and with the properties of raw meat (moisture, size, etc.) (Serrano et al., 2007) . Effect of dietary CLA and thermal processing on dry matter and total fat content in chicken meat. It was shown that cooking losses were the greatest during frying, where a lot of moisture had been lost by evaporation. In comparison to the raw meat, cooking methods led to a significant loss of moisture (increased dry matter), and consequently, to a significantly higher fat content, with significant differences among treatments (frying > roasting > boiling). Increased concentration of most nutrients was a consequence of moisture loss through cooking (Badiani et al., 2002) . Significant losses were more evident after frying, which induced a considerable decrease in moisture level, e.g., 17.9% in control chicken thigh or 13.71% in control chicken breast meat. Whereas, lower losses of moisture were observed for fried meat from CLA-enriched group: 17.41% for thigh and 10.71% for breast meat. The total fat contents obtained in this study (0.35% for raw control breast and 6.19% for fried control breast) were generally lower than those reported in literature (e.g., Badiani et al., 2002) . However, our results confirm that fat content increases as total moisture content decreases. Similarly, in the study of Juárez et al. (2010) common ways of cooking (frying, boiling and grilling) caused reduced moisture and increased fat and protein content in buffalo meat. As expected, thermal processing induces water loss in meat. Loss of the water results probably from heat-induced denaturation of proteins during cooking. Thus, higher water loss (moisture decrease, dry matter increase) determined higher increases in other components. Therefore, frying lead to the highest moisture decrease, followed by roasting. The lowest water loss was found during boiling due to the incorporation of water into the meat during cooking. In contrast, the increase in fat content was higher after frying not only due to the water loss but also due to the incorporation of fat from rapeseed oil. The incorporation of rapeseed oil to fried meat samples was confirmed by increasing oleic acid (18:1) as well as linolenic acid (18:3, n-3) contents, which are the main fatty acids present in rapeseed oil (Orsavova et al., 2015) .
Effect of dietary CLA and thermal processing on fatty acid composition of chicken meat. In the present study it was demonstrated that all used cooking methods had an impact on the fatty acids profile (g · 100 g −1 of total FA) of chicken meat. Differences in the fatty acid profile of raw and cooked samples have already been found by Echarte et al. (2003) , who observed significant variations in the fatty acid composition of both beef and chicken patties. The same was true for buffalo meat composition affected by boiling, grilling and frying studied by Juárez et al. (2010) . Also, Alfaia et al. (2010) showed how the cooking techniques affect fatty acids content, conjugated isomers of linoleic acid presence and nutritional quality of beef intramuscular fat. Several changes during cooking, such as water loss, diffusion and exchange of fatty acids, lipid oxidation, can lead to relative changes in the composition of FA (RodriguezEstrada et al., 1997) .
Researchers usually report fatty acid data in terms of weight percent of total methyl esters (FAME). However, customers prefer values in g fatty acids per 100 g of food. Therefore, conversion factors, defined as the weight of fatty acid in 1 g of the total fat, were obtained for different food products (Weihrauch et al., 1977) . The fatty acids composition of chicken tissues reflects the fatty acids composition of the dietary fat. The fatty acids composition data for light meat, dark meat or skin of all classes of chickens and the respective conversion factors are known. Therefore, from a nutritional point of view, the quantitative FA composition (expressed as mg · 100 g −1 product) was determined in both raw and cooked chicken. As expected, cooking produced significant increases in FA contents (SFA, MUFA, PUFA). In general, roasting and frying, which likely resulted from the higher moisture loss, led to higher contents of FA in comparison to boiling. As it has been observed the quantitative fatty acids composition is different, particularly in relation to SFA, from the fatty acids profile expressed as g · 100 g −1 of total FA. Therefore, the application of lipid conversion factors appears to be reasonable and useful. These results, in particular regarding the total SFA, are similar to other studies considering the CLA supplementation in broiler diets (Szymczyk et al., 2001; Sirri et al., 2003) . The increased content of SFA, while decreased content of MUFA and non-CLA PUFA (%) were reported in other studies (Sirri et al., 2003; Narciso-Gaytán et al., 2011) . Moreover, in the study of Cho et al. (2013) it was showed that CLA feeding in overall can increase total SFA concentration in broilers and that the total UFA concentration was significantly decreased by CLA feeding. It is supposed that these changes are due to the inhibition of ∆9-desaturase activity in liver and consequent impaired conversion of C18:0 to C18:1 (Szymczyk et al., 2001) . However, these studies reported the effect of one factor, namely CLA, not thermal processing.
The influence of dietary CLA on colour, volatile profiles and lipid oxidation of irradiated raw chicken meat was investigated by Du et al. (2000) . The authors observed that dietary CLA reduced the degree of lipid oxidation in raw chicken meat during storage, moreover CLA treatment improved the colour stability of chicken patties. The increased storage stability of CLA enriched cooked meat was also confirmed by Du et al. (2001) in their next study. The authors reported that it was caused by the increased SFA and CLA contents in meat lipids. They also observed that total MUFA and total non-CLA PUFA content decreased with the simultaneous increase of dietary CLA content. Moreover, the CLA isomers itself did not act as an antioxidant. Conjugated structure of linoleic acid made the fatty acid less susceptible to free radical attacks (Du et al., 2000) . Additionally, CLA would behave like MUFA and reduce lipid oxidation by minimizing the initiation step of lipid oxidation (Du et al., 2001; Kawahara et al., 2009) . Jiang et al. (2014) confirmed that dietary supplementation with 1% CLA had positive effects on meat quality, antioxidant capacity and fatty acid composition of broilers. Therefore, in the present study, in order to avoid adverse effects on the quality of chicken meat, the 0.75% addition of CLA has been selected.
Effect of dietary CLA and thermal processing on CLA concentration of chicken meat. Meat and meat products constitute about 25-30% of the total human CLA intake in Western populations. This intake could be increased by consumption of CLA containing foodstuffs as well as by meat enhancement with CLA by new animal feeding strategies (Schmid et al., 2006) .
In the present study, the total content of the health promoting CLA isomers in cooked breast meat was significantly higher than in raw meat as a result of moisture loss. The greatest content in roasted chicken breast was 9-fold higher than in raw meat. Simultaneously, the greatest content in roasted chicken thigh was 3-fold higher than in raw meat. Moreover, an important finding of this study was that the amounts of CLA-isomers in thigh were above 3-fold higher than in breast meat.
In previous studies higher values of CLA in cooked meat, e.g., beef when compared to uncooked ground beef were also reported (Alfaia et al., 2010) .
Regardless of the cooking process, the heating methods with higher internal temperatures had the highest CLA concentrations, mainly due to higher cooking losses. Other studies (Shantha et al., 1994; Sarriés et al., 2009 ) also showed that CLA is not increased by cooking, but rather by water loss. What is more, CLA is stable and not destroyed by cooking or storage (Sarriés et al., 2009) . Dhiman et al. (2005) also confirmed that CLA in milk or meat was stable compound under normal cooking and storage conditions. The CLA isomeric profile showed a clear predominance of the bioactive cis-9,trans-11 isomer in all experimental treatments (Kawahara et al., 2009) . No changes were identified after beef cooking in the relative proportions of the bioactive cis-9,trans-11 isomer, likewise, trans-10,cis-12, was not influenced by heating treatments (Alfaia et al., 2010) . In conclusion, research indicates that neither cooking nor storing negatively alters the CLA content in meat (Schmid et al., 2006) .
The average total CLA intakes assessed so far range between 95 and 440 mg and are different in many countries due to different food patterns and variable CLA contents in food (Schmid et al., 2006) . Ritzenthaler et al. (2001) reported that the daily intake of CLA in humans is approximately: 212 mg in man and 151 mg in woman in the USA, the latter being 60% originated from dairy products and 37% from meat. It was hypothesized that 95 mg CLA per day is enough to excert positive effects in reducing breast cancer in woman. These estimations were based on epidemiological data linking reduced breast cancer with increased milk consumption (Knekt et al., 1996) . Optimal dietary intake should be determined.
In the context of our results, it can be theoretically calculated that the average serving (about 200 g) of roasted chicken meat provides 98.7 mg CLA/200 g of chicken breast or 374.2 mg CLA/200 g of chicken thigh. Moreover, if we assume that the minimal required amount of CLA for human is 1.5 g · d −1 (Decker, 1995), the 200 g of roasted chicken thigh, contribute about 25% of the total human CLA intake. As we stressed above, our finding is in the line with that of Schmid et al. (2006) . However, it is important to note that one portion of chicken meat a day (200 g) with the levels of CLA achieved in this study, would not be sufficient to fulfil dietary requirements of CLA.
Conclusions
Chicken meat is susceptible to dietary modification of fatty acids composition and conjugated linoleic acid (CLA) enrichment. However, the CLA addition into hen diet causes higher CLA content in chicken thigh than breast. All studied household cooking techniques (boiling, roasting and frying) seem to affect the fatty acids composition. Total CLA content seems to be higher in cooked chicken meat than in raw meat, as a result of the moisture loss and, thus, fat increase. Considering the CLA content in the culinary processed meat, it has been shown that roasting is the most favourable process. Thus, chicken roasted thigh from hens fed diet with 0.75% CLA content seems to be the valuable source of CLA isomers in human diet.
